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RELATED APPLICATIONS 



Reference is made to the following co-pending and commonly assigned U.S. Patent 
Application, entitled "SYSTEM AND METHOD FOR AUTOMATICALLY DETECTING 
THE KEYFRAMES FROM COMPRESSED VIDEO DATA", serial number 09/062,868, 
which application is hereby incorporated by reference. 



TECHNICAL FIELD OF THE INVENTION 



This invention relates in general to video data storage, and in specific to data storage 
technique conversion. 
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BACKGROUND THE INVENTION 



The photo imaging aspects of personal computer (PC) market is growing. Digital 
cameras allow for digital image capture. These images are then downloaded from the camera 
to the PC for processing and printing. The increase in PC processing power is enabling even 
richer image content to be processed, namely video data. Due to the large size of video data 
files, video data exceeds the capacity of floppy drives, including large capacity drives such as a 
ZIP drive, and will quickly fill up hard drives. Thus, there is a strong need for off-line storage, 
such as CD-RW and DVD media. 

Additionally, tens of millions of video cameras have been sold that have recorded 
millions of hours of video data. This data is stored on magnetic media which degrades over 
time. The life of a tape is much less than the life span of a person. A tape a person makes of 
their children when the children are small v^ll probably not be usable when the children are 
retired. The shelf life of tapes varies greatly with environmental conditions. Typically, tape 
life is substantially less than the life of optical media Uke CD, CD-RW, and DVD. Therefore, 
there is a strong need to preserve data for a longer period of time. 

Current computer systems use a video capture unit to convert a video stream into 
digital video stored on the hard drive. Connection to the PC is through a computer interface 
such as parallel PCI or SCSI and may be internally or externally mounted. A separate 
sofl;ware program controls the capture and compression of video. Currently used compression 
formats typically include MPEG-1, MPEG-2, AVI, or MJPEG. Another software program 
would then be used to manipulate or edit the video data once the data is on the hard drive. 
Editing could include the addition of movie eflfects such as titling, overlays and transition 
effects. Yet another software program would then be used to store the video data onto 
another storage mechanism such as a DVD, tape or CD-RW disc. 

One problem with the current technology is installation. Installing the video capture 
unit and the various software programs is time consuming and tedious. Moreover, the 
different elements may not be compatible with the host computer system or each other. For 
example, the video capture unit may not operate v^th the host computer system because the 
parallel port of the system does not conform to the standards required by the video capture 
unit. These challenges are beyond the scope of many video camera users to solve. Also 
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existing host system hardware and software components may interfere with the operation of 
the video capture unit and video software programs, e.g. the system sound card may inject 
noise into the video audio signal as the signal is transferred through the parallel port via the 
video capture unit. These challenges are beyond the scope of many video camera users to 
solve. 

Another problem is that the video capture unit does not index the converted data 
stream. In other words, the video capture unit does not mark scene transitions, e.g. the 
transition fi*om a vacation verse video segment to a birthday party video segment. The capture 
unit merely converts the data stream into a digital stream. Thus, for a user to locate a 
particular video segment in the stream is difficult and time consuming, as the entire video 
stream must be linearly reviewed by the user. 

Therefore, there is a need in the art for a video data transfer mechanism with automatic 
indexing that is simple to use, does not require a PC, and allows easier post-processing of 
video data on most computer systems. 
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SUMMARY OF THE INVENTION 



These and other objects, features and technical advantages are achieved by a system 
and method which uses a stand alone system for video data conversion. The inventive 
mechanism would allow a user to transfer data from an original format such as VHS or digital 
video to an optical media such as a CD-R (read-only Compact Disc), CD-RW (ReadAVrite 
Compact Disc) or DVD-RW (ReadAVrite Digital Video Disc) and prepare it for use in non- 
linear computer applications, such as video editing and production, in a single step conversion 
process. 

The inventive mechanism has an input slot to receive a video tape. The inventive 
mechanism would then convert the video data on the video tape into digital video data, and 
insert index markers at scene changes in the video data. The inventive mechanism would then 
store the digital data onto CD or DVD discs, as selected by the user. Note that since one 
video tape typically holds two hours of video data and one CD disc will hold one hour of 
video data, the inventive mechanism preferably has slots to hold two CD discs. This will allow 
for transfer onto CD disc without having to prompt the user to replace the CD disc with a 
blank CD disc. After transfer, the user could then insert the CD or DVD disc(s) into a 
computer for additional processing. The video disc has the data stored in a standard format 
such as MPEG-1, MPEG-2 or other, still to be developed format, and thus would be 
compatible with most computer systems. 

Preferably, the inventive mechanism operates without much user intervention. The 
user would insert the source tape, either one or two CD-RW discs or one DVD-RW disc. The 
inventive mechanism would then begin to automatically process the data from the source tape. 
Alternatively, the inventive mechanism would have standard video input connectors. These 
connectors would allow the inventive mechanism to be connected directly to a video player 
such as a VCR machine. Thus, the inventive mechanism would utilize the external tape player 
as the source for the video information. 

In a preferred embodiment, in a preferred embodiment, the inventive mechanism will 
also insert index markers into the video data. The markers could be time based, e.g. every real 
time ten minutes of video data a marker is inserted. The inventive mechanism could also insert 
markers based on scene changes, including content changes such as people, buildings, and the 
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like. The inventive mechanism would analyze the video data and determine when the video 
data has switched to a diflferent scene or segment, and would insert a marker at the transition 
point. The inventive mechanism can also insert markers based on both time and scene. The 
user would be able to select and enter the appropriate marker information via, a user interface, 
e.g. a key pad or control pad. 

Therefore, it is a technical advantage of the present invention to use a stand alone 
mechanism for converting video data from tape to disc, as it decreases the expense of time, 
knowledge, and effort currently required to perform this conversion. 

It is another technical advantage of the present invention that the time required to 
capture video into a format usable for video editing and suitable for viewing on a computer 
would be reduced. 

It is a further technical advantage of the present invention that non-linear editing of the 
captured video can be immediately performed without incurring the cost or spending the time 
required for manual indexing. 

It is a still further technical advantage of the present invention that the discs produced 
by the inventive mechanism are compatible v^th many computer systems without special setup 
or formatting. 

It is a still further technical advantage of the present invention that video data can be 
preserved for a longer period of time without degradation of data than is possible with analog 
magnetic video tape. 

The foregoing has outUned rather broadly the features and technical advantages of the 
present invention in order that the detailed description of the invention that follows may be 
better understood. Additional features and advantages of the invention will be described 
hereinafter which form the subject of the claims of the invention. It should be appreciated by 
those skilled in the art that the conception and specific embodiment disclosed may be readily 
utilized as a basis for modifying or designing other structures for carrying out the same 
purposes of the present invention. It should also be realized by those skilled in the art that 
such equivalent constructions do not depart from the spirit and scope of the invention as set 
forth in the appended claims. 
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BRIEF DESCRIPTION OF THE DRAWING 



For a more complete understanding of the present invention, and the advantages 
thereof, reference is now made to the following descriptions taken in conjunction v^th the 
accompanying drawing, in which: 

The FIGURE depicts an inventive video conversion mechanism according to a 
preferred embodiment of the present invention. 
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DETAILED DESCRIPTION OF THK TNWNTTON 



The FIGURE depicts an inventive video conversion mechanism 10 according to a 
preferred embodiment of the present invention. The inventive mechanism is preferably a stand 
alone device that transfers content from VHS tapes, 8mm tapes, super VHS tapes, digital 
video tapes, and/or other sources of video directly to either a compact disc (CD), digital 
versatile disc (DVD), or a future format. The inventive mechanism is preferably connected to 
a power supply via power connection 19. 

The inventive mechanism 10 includes video tape slot 1 1 where the user would insert 
the video data source tape 12. The slot is sized for one of the following video formats: VHS 
tape, compact VHS tape, 8mm tape, digital video (DV) tape, or other video tape formats. 
Note that multiple instantiations of slot 1 1 may be incorporated into mechanism 10, one slot 
for each of a plurality of different tape formats. The inventive mechanism 10 preferably uses 
known VCR-type technology for the playing of the tape 12. The inventive mechanism 10 also 
preferably has video input connections 17. These connections 17 allow for a standard tape 
player, such as a VCR machine or video camera, to be connected to the mechanism 10. Thus, 
if the mechanism is provided with a portable power supply, via power connection 19, then the 
inventive mechanism can be used as a portable video storage device for a video camera. Note 
that connection 17 may be used instead of slot 11 or to supplement slot 11. 

A destination slot 13 is provided for the user to insert a destination video data disc 14. 
Note that since one video tape typically holds two hours of video data, and one CD disc will 
hold one hour of video data, the inventive mechanism preferably includes a second slot to hold 
a second CD disc. A second disk would not be necessary where the destination device is a 
DVD disc. Alternatively, video data can be transferred until a disc is full, at which time the 
inventive mechanism would prompt the user to replace the disc with a blank disc. The user 
would preferably identify the type of disc being loaded, either CD or DVD, via control pad 15. 
Alternatively, the inventive mechanism would be able to determine the type of disc 
automatically. The inventive mechanism 10 would use known CD/DVD type technology for 
the recording of the disc 14. 

In an alternative preferred embodiment, the inventive data conversion apparatus 
comprises a disc changer thereby enabling the apparatus to record onto a plurality of CDs 
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using a single recording head. Preferably, the disc changer would comprise a tray having slots 
for placement of a plurality of discs. When one disc becomes fully loaded with information, 
the tray would present a subsequent blank disc to the disc recording head. This process would 
continue until all information on the source video cassette is fiiUy transferred onto the CDs. 
Alternatively, the recording apparatus would have room for only one CD at a time and would 
prompt the user to remove a CD which is filled with data and enter a new, blank CD. 

After loading the source tape 12 and the destination disc(s) 14, the user would press a 
start button located on the control pad 15. Alternatively, the inventive mechanism would 
auto-start after the media loading has been completed. Display 16 would inform the user of 
the status of the conversion operation, e.g. in progress, real time elapsed, completed, insert 
blank disc, etc. Note that if the input source is larger than the destination disc, then the 
mechanism 10 would prompt the user to insert another disc and the conversion operation 
would resume. The operation would continue until the entire contents of the input source tape 
12 had been copied to the destination disc 14. The inventive mechanism 10 would use known 
analog-to-digital video data conversion technology for the conversion of the video data fi-om 
the tape to the video data 12 for recording on disc 14. Examples of usable standards for the 
conversion include, but are not limited to ISO/ffiC formats: 13818-1, 13818-2, and 13818-3 
(MPEG specification). The user would be able to manually interrupt the operation via a 
control on control pad 15, if desired. The control pad 15 also includes eject buttons to eject 
tape 12 and disc(s) 14. 

During conversion, the mechanism 10 could be set, via control pad 15, to place 
markers at particular locations in the converted video data stream. The markers could be time 
based, such that after a particular amount of real time of video data has been converted, then a 
marker would be inserted, e.g. after every real time ten minutes of video data, a marker is 
inserted. The inventive mechanism could also insert markers at key fi:-ames based on scene 
changes, e.g. one video segment comprises video data of a birthday party, the next sequential 
segment comprises video data of a ski trip. The inventive mechanism 10 preferably analyzes 
the video data and determines which frames are key fi-ames (the fi-ame at which a scene change 
occurs) based on the scene transitions. The inventive mechanism can also insert markers 
based on both time and scene. With respect to insertion of key fi"ames, reference is hereby 
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made to the commonly assigned Patent Application entitled "SYSTEM AND METHOD FOR 
AUTOMATICALLY DETECTING THE KEYFRAMES FROM COMPRESSED VIDEO 
DATA", serial number 09/062,868, which application is hereby incorporated by reference. 
For example, if a single video segment or scene comprises more than 10 minutes of real time 
video data, then the inventive mechanism may place an index marker at the 10 minute point. 
The user would be able to select and enter the appropriate marker information via control pad 



Note that the inventive mechanism 10 can convert the video data into a variety of 
digital formats, e.g. MPEG, AVI, MJPEG, etc. The user can select the desired format, via 
control pad 15. A default format will be selected by the inventive mechanism 10 if the user 
does not select the format. 

After completion of the conversion, the user may then remove the disc(s) 14 and then 
either play or edit the video file(s) stored on the disc 14. To edit the disc(s), the user would 
place the disc(s) 14 into a computer system (or other editing system) that has video editing 
software. Since the video data is stored in a standard format, most editing programs will be 
able to manipulate the data. To play the disc(s), the user would place the disc(s) into a 
computer system or other player that is equipped with the necessary software/hardware to 
play video files. Since the video data is stored in a standard format, most players will be able 
to play the data files. Note that the mechanism 10 itself can be used as a video player via 
video connections 17. The inventive mechanism 10 would also automatically provide 
thumbnail access to the user when the optical media is inserted into a PC. This would be 
accompHshed by auto-launching a software package that would display the thumbnails to the 
user. 

The mechanism 10 can be connected to a computer system via computer connection 
18, e.g. a parallel port. This connection would allow the mechanism to receive upgrades to 
existing video formats, as well as new digital storage formats. This connection would also 
allow for other programming or upgrades to be installed. Furthermore, the connection would 
also allow for trouble shooting and/or maintenance of the mechanism 10. Computer 
connection 18 could also include a modem connection, and thus, the mechanism 10 could 
communicate directly with a central system, via a modem that is built into the mechanism, for 
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upgrades, reprogramming, or other maintenance. Modem communications would be initiated 
by user via control pad 15, or automatically by the mechanism 10. 

Although the present invention and its advantages have been described in detail, it 
should be understood that various changes, substitutions and alterations can be made herein 
v^thout departing from the spirit and scope of the invention as defined by the appended 
claims. Moreover, the scope of the present application is not intended to be limited to the 
particular embodiments of the process, machine, manufacture, composition of matter, means, 
methods and steps described in the specification. As one of ordinary skill in the art will readily 
appreciate from the disclosure of the present invention, processes, machines, manufacture, 
compositions of matter, means, methods, or steps, presently existing or later to be developed 
that perform substantially the same fianction or achieve substantially the same result as the 
corresponding embodiments described herein may be utilized according to the present 
invention. Accordingly, the appended claims are intended to include within their scope such 
processes, machines, manufacture, compositions of matter, means, methods, or steps. 
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